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Biochemical Characteristics of Rice Endophytic Diazotrophic 
Bacteria and Their Infection to Tobacco and Maize 
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WANG Yi-Qun , ZHONG Xiu- Rong 
(1 Laboratory of Neural and Developmental Biology, College of Life Sciences, Fujian Normal University, Fuzhou 350108, China; 
2 Department of Electron Microscope, Fujian Medical University, Fuzhou 350004, China) 


Abstract: Some biochemical properties of rice endophytic diazotrophic bacteria N1 ( Bacillus pumilus), N2 ( Enterobacter 
cloacae) and N3 ( Enterococcus gallinarum) were characterized in this study . The plasmids harboring the reporter gene 
lacZ fused to the promoters of nifH and nifHDK , and the reporter gene gfp as well, were first transformed into rice endo- 
phytic diazotrophic bacteria respectively through triparental mating . After the conjugated bacteria were inoculated into to- 
bacco Yunyan 85 and maze Jitian 6, the staining of B- galactosidase was carried out on the tobacco and maize roots and the 
observation was made under the confocal laser scanning microscope, transmission electron microscope and scanning electron 
microscope . The results showed that the rice endophytic diazotrophic bacteria were not only present in epidermal cells, cor- 
tex cells and intercellular spaces of tobacco and maize roots, but also found in vascular tissue cells of maize stem also, in- 
dicating that the bacteria had migrated from the roots into the stem . Data showed that the the fresh weight of maize plants 
inoculated with rice endophytic diazotrophic bacteria N3 was 18.52% more than that of the control . 


Key words: Endophytic diazotrophic bacteria; Biochemical characteristics; Tobacco; Maize; Infection 
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Table 1 Biochemical and physiological characteristics of endophytic diazotrophic bacteria obtained from rice plants 
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Fig.1 A .Control, tobacco roots without inoculation; B . After inoculation of the endophytic diazotrophic bacteria N1 tagged with lacZ gene, tobacco roots 
were stained for B-galactosidase activity; C . Micrograph of a free- hand cross-section of a tobacco root inoculated with the rice endophytic diazotrophic bacteria 
NI tagged with lacZ gene after histochemical staining ofB -galactosidase (the arrow); D-E . Semi-thin section of tobacco roots; D . After inoculation of rice en- 
dophytic diazotrophic bacteria N1, the diazotroph bacteria were found in cell of tobacco roots (the arrow) ; E . control, tobacco roots without inoculation; F- 
G . The observation of tobacco roots inoculated with rice endophytic diazotrophic bacteria tagged with ορ gene under the confocal laser scanning microscope; 
F . After inoculation of rice endophytic diazotrophic bacteria N3 tagged with gfp gene, the diazotroph bacteria were found in the cells of tobacco roots (the ar- 


row); G . After inoculation of rice endophytic diazotrophic bacteria N3 tagged with gfb gene, the bacteria were found in the cells of tobacco root tip 
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Fig.2 H-M. The observation of tobacco and maize inoculated with rice endophytic diazotrophic bacteria tagged with gfp gene under the confocal laser 
scanning microscope; H . Control, tobacco roots without inoculation; I .The diazotroph bacteria were found in the cells of tobacco roots inoculated with rice 
endophytic diazotrophic bacteria N3 tagged with gfp gene, (cross section) (the arrow); J . Control, maize roots without inoculation (cross section); K . 
The diazotroph bacteria were found in the cells of the maize roots inoculated with rice endophytic diazotrophic bacteria N2 tagged with gf» gene, (cross sec- 
tion) (the arrow); L . After inoculation of rice endophytic diazotrophic bacteria N2 tagged with gfp gene, the diazotroph bacteria were found in cells of 
maize stem, (cross section) (the arrow) ; M . After inoculation of rice endophytic diazotrophic bacteria N2 tagged with gfp gene, the diazotroph bacteria 


were found in vascular tissue cells of maize stem, (cross section) (the arrow) 
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Fig.3 N Control, the vascular tissue cells of maize stem without inoculation were observed under the confocal laser scanning microscope (cross section) , 
O-T . The observation of tobacco and maize roots under the transmission electron microscope; O .The observation of tobacco roots with inoculation of endo- 
phytic diazotrophic bacteria N2 after 14 days, The diazotroph were found in cell of tobacco roots (the arrow); P . The observation of tobacco roots with inoc- 
ulation of endophytic diazotrophic bacteria N1 after 21 days, The diazotroph were found in cell and intercellular spaces of tobacco roots (the arrow); Q. 
Control, tobacco roots without inoculation ; R . The observation of tobacco roots with inoculation of endophytic diazotrophic bacteria N2 after 21 days, the 
diazotroph were found in cell of tobacco roots (the arrow) ; S . The observation of tobacco roots with inoculation of endophytic diazotrophic bacteria N3 after 


14 days, the diazotroph were found in intercellular spaces of tobacco roots (the arrow); T . Control, the cells of maize roots without inoculation 
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Fig.4 U.The observation of maize roots with inoculation of endophytic diazotrophic bacteria N2 after 14 days, the diazotroph were found in cell of maize 
roots (the arrow); V-Y .The observation of tobacco roots with inoculation of endophytic diazotrophic bacteria under scanning electron microscope . V . Con- 
trol, tobacco roots without inoculation; W . Showing the enlargement of parts of fig . V; X . The observation of tobacco roots with inoculation of endophytic 


diazotrophic bacteria N3 after 14 days; Y . Showing the enlargement of parts of fig . X, the diazotroph were found in cell of tobacco roots (the arrow) 
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uu.mumuBiuuiuuuuuulllilllulu 
ugugugu.uagmgguuulultlutluttLlutüu 
ugugu.mumuumuuuiguuuulullulullulu 
u.üuuuuasamugdu.tuuldutltltLlulu 
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ΠΠΠΗΠΗΙΗΗΗΗ,ΗΠΙΗΗΠΠΙΗ ΠΠ Η 
B EB EP BREED ΕΤΗ EPA] AER HS ETE] 
ΠΗΠΗΠΗΗΠΗΠΠΗΠΗΠΗΗΗ;ΠΠΗΠΗΠΠΗ 
ΠΠΠΗΠΗΙΗΗΗιΙΗΠΗΗΗΠΠΙΗΗΗ Η 0 
ΠΕΠ ΕΕ ΠΕ ΗΕ ΠΕ ΠΗ“.  Ἡ GR BL B 
ΠΠΗΙΗΗΗΑι ΠΠ ΗΗΠΗ ΠΠ ΗΗΠ Η Η 
ΠΠΗΗΗ,ΗΙΗΠΠΙΗΗΠΗ ΠΠ Η Η 
ΠΠΗΗΗΠΗΗΙΗΠΗΗΠΗΗΗ, ΠΠ ΗΠΗ 
ΕΠ ΗΕ HG ΕΝΗ ΕΠΗ D BH HIE ΓΗ η 
ΠΠΗΙΗΗΠΗΗΙΗΗΗΠΗΗΠΗΗΗΠΗΗΗΗ 
ΠΠ, ΠΠ ΗΠΠΗΠΗΠΙΗΗΗΠΗ ΠΠ Η Η 
ERs WE E ΠΕ ΕΕ ΕΕ ΕΕ ΕΕ ΕΕ ΕΕ 
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EE UEH ADU AeA ΠΠ ΠΠ Η Η 
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ΠΕ ΕΕ TE HERE HE ΕΕ ΕΠΗ ΠΗ 
ΠΠΗΠΗΗΠΗΠΗΗΠΗΠΗΗΠΗΗΗ. ΠΗΗΗ 
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